Introduction
Ternary chalcogenides composed of molybdenum atoms with low oxidation state are generally characterized by the occurrence of Mo-Mo bonds resulting in clearly defined bonded groups referred to as clusters. For instance, the tetrahedral Mo 4 and the octahedral Mo 6 clusters were first observed in compounds with general chemical formula MMo 4 X 8 (M = A1, Ga; X =S, Se, Te) [1] and M x Mo 6 X 8 (M = 3d transition metals, Na, K, Ca, Sr, Ba, Sn, Pb or rare earth) [2] . The latter phases, known as Chevrel phases, have been extensively studied because of their outstanding physical properties [3, 7] . Syntheses of compounds containing extended clusters such as Mo 9 X 11 , which can be described as resulting from the condensation of a finite number (here two) of Mo 6 X 8 groups by face-sharing, were successfully prepared in the early 1980's. The condensed unit Mo 9 X 11 was first observed in the selenide In 2 Mo 15 Se 19 [8] in which it alternates with Mo 6 Se 8 clusters leaving large voids filled with In atoms.
Subsequently, this combination of cluster units has been obtained in other ternaries with K, Ba and Tl filling the voids in selenides and with K, Rb and Cs in sulfides. These cluster compounds generally exhibit metallic properties and become superconducting with critical temperatures (T c ) ranging between 1.5 and 4.2 K depending on the nature of the filling element. The existence of the sulfides Rb 2 Mo 15 S 19 [9] and Cs 2 Mo 15 S 19 [10] 
Experimental

Synthesis and Crystal Growth
In order to avoid any contamination by oxygen and moisture, all powders and starting reagents were kept and handled in a purified-argon-filled glovebox. The density of the pellets (determined by weight and sample dimensions) was calculated to be around 95% of the theoretical density from crystallographic data.
Single Crystal Structure Determination
The X-ray diffraction data were collected on a Nonius Kappa CCD diffractometer using graphite-monochromated Mo-K radiation ( = 0.71073 Å) at room temperature. The COLLECT program package [17] was employed to establish the angular scan conditions ( and scans) used in the data collection. The data set was processed using EvalCCD [18] for the integration procedure. An absorption correction was applied using the description of the crystal faces and the analytical method described by de Meulenaar and Tompa [19] . Analysis of the data revealed that systematic extinctions were only consistent with the trigonal space groups R3c and R3c. The structure was successfully solved with the direct methods program SIR97 [20] and refined using SHELXL97 [21] in the centrosymmetric R3c space group.
Refinement of the occupancy factor of the Rb site indicated a full occupation of the cationic site. Crystallographic data and X-ray structural analysis for the Rb 2 Mo 15 Se 19 compound are summarized in Table 1 . The final atomic coordinates and the equivalent isotropic displacement parameters are gathered in Table 2 , and selected interatomic distances are listed in Table 3 . Further details of the crystal structure investigation can be obtained from the Fachinformationszentrum Karlsruhe, 76344 Eggenstein-Leopoldshafen, Germany, (fax: (49) 7247-808-666; e-mail: crysdata@fiz.karlsruhe.de) on quoting the depository number CSD-430265.
Structural and chemical characterizations
Phase purity of the polycrystalline specimen was determined by powder X-ray diffraction (PXRD) using a D8 Bruker Advance diffractometer equipped with a LynxEye detector (CuK 1 radiation). Chemical characterization was carried out on a consolidated bulk piece by scanning electron microscopy (SEM) and energy dispersive X-ray spectroscopy (EDXS) elemental mapping using a Quanta 650 FEG (FEI).
High-temperature transport properties
Electrical resistivity and thermopower were measured simultaneously between 300
and 700 K on bar-shaped samples ( 1.5×1.5×8 mm 3 ) cut perpendicularly to the pressing direction using a ZEM-3 apparatus (Ulva-Riko). These measurements were performed under a low helium pressure. The thermal diffusivity a was measured between 300 and 700 K on a disk-shaped sample ( 12 mm in diameter, 1 mm in thickness) cut parallel to the pressing direction with a Netzsch laser flash instrument (LFA 467) under continuous argon flow. In order to ensure a homogeneous signal absorption and emission on the respective surfaces, the sample was spray-coated with a thin layer of graphite prior to the measurement. The thermal conductivity was determined via = aC p d where C p is the specific heat and d is the density. As a first approximation, C p was estimated using the Dulong-Petit law C p 3NR
with N the number of atom per formula unit and R the gas constant. The experimental density determined from the weight and the geometric dimensions of the consolidated pellet was used and considered temperature-independent. Measurement of the sound velocities was carried out at 300 K on a disk-shaped sample using a pulse-echo method. Longitudinal and transverse sound velocities were extracted from the data. Honey was used to improve the coupling between the ultrasonic transducers and the sample.
Results and Discussion
Crystal Structure
The title compound (Figure 1) (Figure 3 ) with Rb-Se distances ranging from 3.2617 (3) to 3.8205 (4) Å. This Rb environment corresponds in fact to the Edshammar 11-polyhedron that occurs for example in interstitial Ni 2 In type structures [22] . In our case, the maximum torsion angle of the rhombic faces of the polyhedron is 6.7°.
Phase purity
Analysis of the powder X-ray diffraction pattern by the Le Bail method is illustrated in Figure 4 and indicates that the polycrystalline specimen is single phase within the level about 
High-temperature transport properties
Previous theoretical studies have shown that the electronic band structure of Mo-cluster compounds is mainly dictated by the electronic structure of the cluster units. The cations inserted in the crystal structure donate their electron to the cluster framework and thus, determine the overall metallic electron count (MEC) of the structure. When the optimal MEC of the cluster units is reached, the compounds are charge balanced, resulting in semiconducting properties. In the present case, the optimal MEC of the Mo 6 and Mo 9 clusters are 24 and 36, respectively, so that charge balance is achieved when the total MEC equals to 60 [23] [24] [25] at 300 K to 2.0 W m -1 K -1 at 700 K ( Figure 7) . The electronic contribution e to the thermal conductivity has been estimated using the Wiedemann-Franz law e = LT/ with a Lorenz number L equal to L 0 = 2.45×10 -8 V 2 K -2 for a degenerate electron gas. The lattice thermal conductivity L = -e is low, of the order of 1.3 W m -1 K -1 at 300 K ( Figure 7 ). Yet, these values remain higher than those achieved in the Ag-based analogue [15] , evidencing the beneficial influence of the Ag atoms on low thermal transport in this family of compounds.
This difference can be appreciated when comparing L to the minimum thermal conductivity m calculated within the model developed by Cahill et al. [26] . This model assumes that this value is reached when the phonon mean free path is reduced to its physically-meaningful lowest value of /2 for a phonon of wavelength . The high-temperature limit of m is then expressed as m 1 2 6 6 6
where V is the average volume per atom estimated from crystallographic data. The longitudinal and transverse sound velocities were found to be v L 2489 m s -1 and v T 1472 m s -1 , respectively. These values correspond to a Debye temperature of 178 K via
where v m is the average speed of sound calculated from
The L values remain higher than the predicted m ( 0. 
Summary and Conclusion
The novel reduced molybdenum selenide 
Graphical abstract
The behaves as a p-type metal with relatively low electrical resistivity and thermopower.
